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$E$ Banach $C$ $E$ $T$ $C$ E




$S_{n}x= \frac{1}{n}\sum_{k=0}^{n-1}T^{k}X$ $(n=1,2,3, \ldots)$
$\{S_{n}x\}$ $F(T)$
(ii) $x_{0}\in C$
$T_{t}x=(1-t)x_{0}+tTx$ , $\forall x\in C$ , $0<t<1$
$T_{t}u_{t}=u_{t}$
$u_{t}$ –
$t\uparrow 1$ ’ $\{u_{t}\}$ $F(T)$
(iii) $x\in C$ $A_{1}x=x_{\text{ }}$
$A_{n+1}x=\alpha_{n+1}x+(1-\alpha_{n+1})TA_{n}.\prime \mathrm{t}$. $(n=1,2,3, \ldots)$ , $0<\alpha_{n}<1$
$\{A_{n^{X}}\}$ $F(T)$
(iv) $x\in C$ $x_{1}=x_{\text{ }}$
$x_{n+1}=\alpha_{n}T_{X_{n}+(1}-\alpha_{n})x_{n}$ $(n=1,2,3, \ldots)$ , $0<\alpha_{n}<1$
$\{x_{n}\}$ $F(T)$
(i) 1975 $\mathrm{B}\mathrm{a}\mathrm{i}\mathrm{l}\mathrm{l}\mathrm{o}\mathrm{n}[1]$ Hilbert $\{S_{n}x\}$ $F(T)$
(ii) 1967 $\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{W}\mathrm{d}\mathrm{e}\mathrm{r}[^{9}.]$ Hilbert $t\uparrow 1$ $\{u_{t}\}$ $F(T)$
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(iii) (1992 )1 $\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n}[21]$ Hilbert ( $\{\alpha_{n}\}$
$\alpha_{n}=\frac{1}{n}$ $\{A_{n}x\}$ $F(T)$
S $\text{ }$ i i $\text{ }\frac{1}{n}\text{ _{ } }$
(iii)
(iv) 1953 $\mathrm{M}\mathrm{a}\mathrm{n}\mathrm{n}[9]$ $\{\alpha_{n}\}$ $\{x_{n}\}$
(iv) 1974 $\mathrm{I}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{k}\mathrm{a}\mathrm{W}\mathrm{a}[5]$ –
$x\in C$ , $x_{1}=x$ ,
$x_{n+1}=\alpha_{n}T[\beta nTXn+(1-\beta_{n})X_{n}]+(1-\alpha_{n})x_{n}$




$E$ Banach $E^{*}$ dual $C$ $E$
$C$ $E$ $T$
$||T_{X}-\tau_{y}||\leq||x-y||$ , $\forall x,$ $y\in C$
$T$ $F(T)$
1967 $\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{w}\mathrm{d}\mathrm{e}\mathrm{r}[2]$
1.1 (Browder) $C$ Hilbert $T$ $C$ $C$
$u\in C$ $t\in(0,1)$
$T_{t}x=tTx+(1-t)u$ , $\forall x\in C$
$Ttxt=x_{t}$ $x_{t}$ – $\{x_{t}\}$ $tarrow 1$
$T$
$T:Carrow E$
$\mathrm{M}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{o}- \mathrm{T}\mathrm{r}\mathrm{o}\mathrm{m}\mathrm{b}\mathrm{e}\mathrm{t}\mathrm{t}\mathrm{a}[10]$ $u\in C$ $t\in(0,1)$
$S_{t}x$ $=$ $tPTx+(1-t)u$ , $\forall x\in C$ ,
$U_{t}x$ $=$ $P(tTx+(1-t)u)$ , $\forall x\in C$
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$S_{t},$ $U_{t}$ Browder $T$ $C$ $H$
$P$ $H$ $C$ metric projection $\mathrm{X}\mathfrak{U}^{-}\mathrm{Y}\mathrm{i}\mathrm{n}[22]$
Xu-Yin $C$ Banach
$E$ $x\in C$ inward set $I_{C}(x)$
$I_{C}(x)=$ { $y\in E$ : $y=x+a(z-x)$ for some $z\in C$ and $a\geq 0$ }.
$T:Carrow E$ weak inwardness $x\in C$ $Tx$
$I_{C}(x)$
1.2 (Xu-Yin) , $C$ Hilbert $H$ $T$ $C$ $H$ weak
inwardness $u\in C$ $t\in(0,1)$
$x_{\mathrm{t}}=tPTx_{t}+(1-t)u$
$P$ $H$ $C$ metric projection $F(T)\neq\phi$
$\{x_{t}\}$ $tarrow 1$
$\{x_{t}\}$ $T$
1.3 (Xu-Yin) $C$ Hilbert $H$ $T$ $C$ $H$ weak
inwardness $u\in C$ $t\in(\mathrm{O}, 1)$
$x_{t}=P(tTxi+(1-t)u)$




$C$ Banach $E$ $D\subset C$
$P$ $C$ $D$ $P$ $x\in C$ $t\geq 0$
$Px+t(x-P_{X})\in C$
$P(Px+t(x-P_{X}))=Px$
$C$ $C$ $P$ $P^{2}=P$
retraction Banach retraction Hilbert
metric projection $C$ Banach $E$
$C$ $C$ 2 $IC$




$E$ Banach $S(E)=\{x\in E:||x||=1\}$ $x,$ $y\in S(E)$
$tarrow\infty 1\mathrm{i}\mathrm{n}\mathrm{u}$
$\frac{||X+ty||-||x||}{t}$ .
Banach $E$ Gateaux $S(E)$ $x,$ $y$
$E$
Banach $E$ – Gateaux $y\in S(E)$
$x\in S(E)$ – Banach $E$
Fr\’echet $x\in S(E)$ $y\in S(E)$
– Banach $E$ – Fr\’echet
$S(E)$ $x,$ $y$ –
$E$ – $\mathrm{B}\mathrm{a}\mathrm{n}P.\mathrm{C}\mathrm{h}$ $E$ $x\in E$ $E^{*}$
$J(x)=\{f\in E^{*} : f(X)=||_{X||^{2}=}||f||^{2}\}$
$J$ $E$ duality mapping $E$
$J$ – Xu-Yin Banach
[18] Kirk [7]
14 $E$ Ba,nach Gateaux
$C$ $E$ $T$ $C$ $C$
$u\in C$ $t\in(\mathrm{O}, 1)$ $x_{t}$
$T_{t}x=tTx+(1-t)u$ , $\forall x\in C$
– $F(T)\neq\phi$
t} $tarrow 1$ $\{x_{t}\}$ $T$
[18] Xu-Yin [22] Banach
15 $E$ Banach Gateaux
$C$ $E$ $T$ $C$ $E$ weak inwardness
$u\in C$ $\in(0,1)$ $x_{t}$
$S_{t}x=tPTx+(1-t)u$ , $\forall x\in C$
$S_{t}$ – $P$ $E$ $C$




16 $E$ Banach Gateaux
$C$ $E$ $T$ $C$ $E$ weak inwardness
$u\in C$ $t\in(\mathrm{O}, 1)$ $x_{t}$
$U_{t}x=P(tT_{X}+(1-t)u)$ , $\forall x\in C$
$U_{t}$ – $P$ $E$ $C$
retraction $F(T)\neq\phi$ $\{x_{t}\}$ $tarrow 1$
$\{x_{t}\}$ $T$
2 Mann Ishikawa iteration scheme
$C$ Banach $E$ $T$ $C$ $C$
$x\in C$ $x_{1}=x$ ,
$x_{n+1}=\alpha_{n}T[\beta_{n}Tx_{n}+(1-\beta n)xn]+(1-\alpha_{n})x_{n}$ ,
$0<\alpha_{n}\leq 1$ , $0\leq\beta_{n}<1$ , $n=1,2,3,$ $\cdots$
iteration scheme 1974 $\mathrm{I}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{k}\mathrm{a}\mathrm{w}\mathrm{a}[5]$
$\beta_{n}=0$ $\mathrm{M}^{\mathrm{t}_{\llcorner}}\mathrm{a}\mathrm{n}\mathrm{n}[9]$
$T_{n}x=\alpha_{n}T[\beta_{n}T_{X}+(1-\beta n)x]+(1-\alpha_{n})_{X}$ , $\forall x\in C$
$F(T_{n})=F(T)$ $z\in F(T)$
$z\in F(T_{n})$ $F(T)\subset F(T_{n})$ $z\in F(T_{n})$
$z=\alpha_{n}\tau[\beta_{n}Tz+(1-\beta_{n})_{Z}]+(1-\alpha_{n})_{Z}$




2.1 $E$ – Banach Fre\’echet
$C$ $E$ $\{T_{1}, T_{2}, \cdots\}$ $C$ $C$ $T_{n}$
$n=1\cap F(\tau_{n})\infty\neq\phi$ $x\in C$ $S_{n}=T_{n}\tau_{n-}1\ldots\tau_{1},$ $n=1,2,$ $\cdots$
$\bigcap_{n=1}\overline{co}\{s_{m}x : m\geq n\}\mathrm{n}\bigcap_{1n=}F(T_{n})$
–
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[8], [19] Bruck [3] $E$
(Fr\’echet ) [17]
[17] $\{x_{n}\}$
Kirk [7] Schu [11]
22 $C$ – Banach $E$ $T$ $C$ $C$
$x_{1}\in C$
$x_{n+1}=\alpha_{n}T[\beta nTXn+(1-\beta n)xn]+(1-\alpha_{n})x_{n}$ , $n\geq 1$
$\alpha_{n},$
$\beta_{n}$ $a,$ $b(0<a\leq b<1)$
$\alpha_{n}\in[a, b],$ $\beta_{n}\in[0, b]$ $\alpha_{n}\in[a, 1],\beta_{n}\in[a, b]$
$F(T)\neq\phi$ $\{x_{n}\}$
$||x-nT_{X}n||arrow 0$
22 2 [17] 1
$E$ Banach $E$ Opial $E$
$\{x_{n}\}$ $x$ $x\neq y$
$\varliminf_{narrow\infty}||X_{n}-x||<\varliminf_{narrow\infty}||x_{n}-y||$
Hilbert Opial $\ell^{p}(1<p<\infty)$ Opial
$L^{p}(1<p<\infty,p\neq 2)$ Opial
2.3 $E$ Opial – Banach $C$ $E$
$T$ $C$ $C$ $F(T)\neq\phi$ $x_{1}\in C$
$x_{n+1}=\alpha_{n}T[\beta_{n}\tau x_{n}+(1-\beta n)x]n+(1-\alpha_{n})x_{n}$ , $n\geq 1$
$\alpha_{n},$
$\beta_{n}$ $a,$ $b(0<a\leq b<1)$
$\alpha_{n}\in[a, b],$ $\beta_{n}\in[0, b]$ $\alpha_{n}\in[a, 1],$ $\beta_{n}\in[a, b]$
$\{x_{n}\}$ $T$
24 $E$ – Banach Fr\’echet
$C$ $E$ $T$ $C$ $C$ $F(T)\neq\phi$
$x_{1}\in C$
$x_{n+1}=\alpha_{n}T[\beta nnTX+(1-\beta_{n})x_{n}]+(1-\alpha_{n})x_{n}$ , $n\geq 1$
$\alpha_{n},$
$\beta_{n}$ $a,$ $b(0<a\leq b<1)$
$\alpha_{n}\in[a, b],$ $\beta_{n}\in[0, b]$ $\alpha_{n}\in[a, 1],$ $\beta_{n}\in[a, b]$
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$\{x_{n}\}$ $T$
$\mathrm{T}\mathrm{a}\mathrm{n}-\mathrm{X}\mathrm{u}[20]$ \alpha n’ $\beta_{n}$
$\alpha_{n}\in[a, 1],$ $\beta_{n}\in[a, b]$ $\{x_{n}\}$
[17]
25 $E$ Banach $C$ $E$ $T$ $C$
$C$ $T(C)$ $C$ $x_{1}\in C$
$x_{n+1}=\alpha_{n}T[\beta_{n}\tau x_{n}+(1-\beta n)xn]+(1-\alpha_{n})x_{n}$, $n\geq 1$
$\alpha_{n},$
$\beta_{n}$ $a,$ $b(0<a\leq b<1)$
$\alpha_{n}\in[a, b],$ $\beta_{n}\in[0, b]$ $\alpha_{n}\in[a, 1],$ $\beta_{n}\in[a, b]$
$\{x_{n}\}$ $T$
3 Baillon Wittmann
1975 , $\mathrm{B}\mathrm{a}\mathrm{i}\mathrm{l}\mathrm{l}\mathrm{o}\mathrm{n}[1]$ $\mathrm{H}$. ilbert






$S$ semitopological ( $S=\{0,1,9$-, } $S=[0,$ $\infty$ ) ) $B(S)$
$S$ Banach $X$ 1 $e$
$B(S)$ $\mu\in X^{*}$ IItlI $=1=\mu(e)$ $\mu$ $X$ mean
$f\in B(S)$ $a\in S$
$(l_{a}f)(t)=f(at)$ , $(r_{a}f)(t)=f(ta)$
$l_{a}$ , r $B(S)$ $X$ $l_{a}(X)\subset X,$ $r_{a}(X)\subset X$
. $X$ means $net\{\mu_{\alpha}\}$ $f\in X$ $a\in S$
$\mu_{\alpha}(f)-\mu\alpha(l_{a}f)arrow 0$ , $\mu_{\alpha}(f)-\mu\alpha(r_{\text{ }}f)arrow 0$
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$S=\{0,1,2, \cdots\}$ $x=\{x_{0},$ $X_{1},$ $X_{2}$ ,
$\ldots\}\in B(S)$
$\mu_{n}(x)=\frac{1}{n}\sum_{\}}n=0-1xk$ $(n=1,2,3, \cdots)$
$\{\mu_{n}\}$ $B(S)$ means net $S$ $f$
$a\mapsto r_{a}f$ $f$ $RUC(S)$ $X=RUC(S)$
$e$ $l$ $(X)\subset X,$ $r_{a}(X)\subset X$ $B(S)$
$C$ Hilbert $H$ $S=\{T_{t} : t\in S\}$ $C$ $C$
$S=\{\tau_{t} : t\in S\}$
(1) $T_{ts}x=\tau_{t}T_{s}x$ , $\forall t,$ $s\in S,\forall x\in C$ ;
(2) $x\in C$ $t\mapsto T_{t^{X}}$ ;




$\mu_{t}(T_{t}x, y)=(x_{0}, y)$ , $\forall y\in H$
$x_{0}\in H$ [13] $x_{0}$ $T_{\mu}x=x\mathit{0}$
3.2[16] $C$ Hilbert $H$ $S=\{T_{t} : t\in S\}$ $C$
$\{\mu_{\alpha}\}$ $RUC(S)$ means net $C$
$x$ $\{T_{t^{X:}}t\in S\}$
$\ovalbox{\tt\small REJECT}\in \text{ }\overline{co}\{\tau t_{S}X:s\in S\}\subset C$
$\bigcap_{t\in S}F(\tau_{t})\neq\phi$ $\{\tau_{\mu_{\alpha^{X}}}.\}.\text{ }\bigcap_{t\in s}$
$F(T_{t})$
Baillon ( 3.1) [15]
3.3 $C$ Hilbert $H$ $S=\{S(t) : t\in[0, \infty)\}$ $C$










$3.4(\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n})$ $\{\alpha_{n}\}$ $(0,1)$ $\alpha_{n}$ (i) $\lim_{narrow\infty}\alpha_{n}=0$ ;
(ii) $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ; (iii) $\sum_{n=1}^{\infty}|\alpha_{n+1}-\alpha_{n}|<+\infty$
$C$ Hilbert $H$ $T$ $C$ $C$ $F(T)\neq\phi$
$x\in C$ $x_{1}=x$
$x_{n+1}=\alpha_{n+1}x+(1-\alpha_{n+1})\tau x_{n}$ , $n=1,2,3,$ $\cdots$
$\{x_{n}\}$ $T$ $x_{0}$ $x_{0}.=Px$
$P$ $H$ $F(T)$ metric projection
i
$\circ$
ttBmaainllnonn T W t t i
Wittmann Banach
3.5 $\{\alpha_{n}\}$ (i) $1\mathrm{i}_{\ln}\alpha=0n;$
$narrow\infty$
(ii) $\sum_{n=1}^{\infty}\alpha_{n}=\infty$ ; (iii) $\sum_{n=1}^{\infty}|\alpha+1-n\alpha_{n}|<+\infty$
$(0,1)$ \alpha n
$E$ – – Banach weakly sequentially continuous duality
mapping duality mapping $J$ weakly sequentially continuous
$\{x_{n}\}$ $x$ $\{J(X_{n})\}$ (x)
$C$ $E$ $T$ $C$ $.C$ $F(T)\neq\phi$
$x\in C\text{ _{ }}$ $x_{1}=x$ ,
$x_{n+1}=\alpha_{n}x+(1-\alpha_{n})\tau Xn$
’ $n=1,2,3,$ $\cdots$
$\{x_{n}\}$ $T$ $x_{0}$ $x_{0}=PX$
$P$ $E$ $F(T)$ retraction
Banach $\text{ _{}-\text{ } _{ } _{ } }$
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